Abstract
patient with HIT demonstrated that a low-flux dialyser hirudin concentration in NaCl-BSA solution and in the partly permeable to r-hirudin makes r-hirudin anticdialysate, the samples were added to the reaction mixture as oagulated haemodialyses more difficult even with an part of the buffer addition, using a standard pooled plasma. increased dosage [10] .
However, dialysers that allow r-hirudin to pass Test design through their membranes are also of interest. Because no antidote for r-hirudin has been commercially avail-After the dialyser had been prepared according to clinical able to date, this would be the only possibility of guidelines, the filled dialysate space was closed to allow only providing efficient detoxication in a case of excessively the substance, and not the fluid, to permeate through the increased blood levels associated with bleeding events. membrane. Afterwards both albumin-containing saline soluBased on these two important facts connected with tion and bovine blood (300 ml ) were circulated as r-hirudinthe clinical use of r-hirudin, the permeability of differ-containing vehicles in the blood space of the system for 2 h ent commercially available low-and high-flux dialysers at a flow rate of 200 ml/min. The blood had freshly been drawn via V. jugularis from the donor cattle.
was studied in an in vitro circulation system using In all experiments 9-15 mg r-hirudin (30-50 mg/ml ) were albumin-containing saline solution or bovine blood as used which were comparable with r-hirudin doses in clinical r-hirudin-containing vehicles.
use in haemodialysis and would guarantee effective anticoagulation of the blood during the experiments even after a possible loss of r-hirudin through the membranes.
Materials and methods
To determine the time course of the r-hirudin concentration, samples were taken immediately before and throughout The following materials were used in the study: the experiments. At the end of the experiments the r-hirudin Dialyser:
A-2008C, Fresenius AG, concentration was also measured in the dialysate fluid. Bad Homburg, Germany Therefore, the relationship between the concentration in the Bloodline tubing system: FV 153 PAED.S/FA 126 dialysate and blood space at the end of circulation could be PAED.S, Fresenius AG used as a measure of r-hirudin permeation through the (shortened version) membranes; the quotient of the values was termed the Dialysers:
See Table 1 (all dialysers 'permeability factor' (PF ). In addition, a quantitative rused in the study were hirudin balance was calculated by comparing the absolute kindly provided by the r-hirudin content in the used initial solution with the amount manufacturers) of r-hirudin found in the blood and dialysate fluid at the end Dialysate:
SK The dialysers studied were classified according to their r-Hirudin: HBW 023, Behring Werke permeability to r-hirudin, represented as the quotient AG, Marburg, Germany of the dialysate and blood space r-hirudin concentra-(specific activity: 13 647 tions measured at the end of the experiments ( Table   ATU/ found to exist between r-hirudin permeability and ultrafiltration coefficient.
All the high-flux dialysers tested allowed r-hirudin Determination of r-hirudin concentration using ecarin to pass through their membranes.
clotting time
Comparing the circulation tests using NaCl-BSA solution and bovine blood as r-hirudin-containing Blood samples were centrifuged at 1000 g for 15 min and vehicles no qualitative differences were revealed. 0.2 ml of the gained plasma was then mixed with 0.08 ml Any loss of r-hirudin in the dialysers studied was Tris buffer (pH 7.5) and pre-incubated for 2 min at 37°C. ascertained using the absolute amounts of r-hirudin Following addition of 0.02 ml ecarin start reagent (10 EU determined before and at the end of the 2-h circulation ecarin dissolved in 1 ml 0.9% NaCl solution containing ( Table 2 ). The smallest losses were observed in dia-50 mmol/l CaCl 2 ), the ecarin clotting time (ECT ) was measlysers with cellulose acetate-N and AM-Bio 65 memured using a CL-4 coagulometer (Behnk Elektronik, Norderstedt, Germany). The concentration of r-hirudin was branes, whereas the most distinct differences were found in experiments using cellulose acetate, Discussion
Hemophan and cellulose diacetate dialysers. In circulating r-hirudinized blood, dialysers with polyamide, Effective anticoagulation is an essential prerequisite of Gambrane and AN-69HF membranes also showed r-haemodialysis therapy in patients with renal insufficiency. Therefore, a diagnosis of HIT II requires the hirudin losses >3.0 mg/m2.
